Inducible nitric oxide synthase is expressed in normal human melanocytes but not in melanoma cells in response to tumor necrosis factor-alpha, interferon-gamma, and lipopolysaccharide.
Nitric oxide is a gaseous messenger involved in the regulation of several physiologic processes in various cell types, including skin cells. Three different nitric oxide synthases (neuronal nitric oxide synthase, endothelial nitric oxide synthase, inducible nitric oxide synthase) have been identified in human cells. For inducible nitric oxide synthase, an inducibility by cytokines and lipopolysaccharides have been found. For murine melanoma cells, a connection between elevated levels of nitric oxide after inducible nitric oxide synthase induction and consequent apoptosis had been described. By northern analysis, we detected inducible nitric oxide synthase mRNA in four of 15 human melanoma cell lines cultured without inducible nitric oxide synthase inducing cytokines. Induction of inducible nitric oxide synthase mRNA by tumor necrosis factor-alpha, interferon-gamma, and lipopolysaccharides was seen in normal human melanocytes but not in melanoma cell lines. In accordance, inducible nitric oxide synthase protein expression was clearly inducible in cultures of normal melanocytes, whereas in six melanoma cell lines investigated, inducible nitric oxide synthase was found weakly expressed already before treatment with tumor necrosis factor-alpha, interferon-gamma, and lipopolysaccharides, and its expression was not inducible. The apoptotic rates both in normal melanocytes and in two melanoma cell lines (SK-Mel-19 and O-Mel-2) were increased by treatment with tumor necrosis factor-alpha, interferon-gamma, and lipopolysaccharides; however, these effects could not be prevented by the specific nitric oxide synthase inhibitor N(G)-monomethyl-L-arginine. These data reveal a clear-cut difference between human melanoma cell lines and cultured normal human melanocytes with respect to inducible nitric oxide synthase inducibility. Although the data do not support the hypothesis that inducible nitric oxide synthase is an important regulator for apoptosis in human melanoma cells, the regulation deficiency found for melanoma cells may be of importance for melanocytic transformation and tumor progression.